O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0411U003419
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 18-05-2011

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. [Tucapenko Anapiit Bosogumuposuy

2. Pysarenko Andrii Vladimirovich

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HaykoBOi creniabHOCTI: 05.13.03

Ha3Ba HayKoOBOIi CIIeNiaJIbHOCTI: CucTeMM Ta IPOLIECH KEPYBaHHS
T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS
OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
JaTa 3axHCTy: 16-05-2011

CreniaJbHICTh 32 OCBiTOIO: 8.050201.01

Micue po6otu 3,qo6yBaqa: HanjionasnpHui TeXHIYHUI YHIBEPCUTET YKpaiHU "KniBCbKUM MO TEXHIYHUN

iHcTuTyT imeHi Irops Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxom KeHHs: 03056, m.Kuis, np.ITepemoru, 37
dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CleliaJai30BaHOi BYEHOI pazu). [126.002.03
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHMil yHiBepcuTeT Ykpainu "KuiBchKuit
NOJIiTeXHIYHMI iHCTUTYT iMeHi Irops Cikopcekoro”

Kog, 3a €IPTIOY: 02070921

MicuesnaxomerHﬂ: 03056, m.Kuis, np.[lepemoru, 37

dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. BeKTOpHO-MaTpUYHi MOJeJli KePYIOUNX IPUCTPOIB 6araTOBUMipHUX CUCTEM YIIPaBJIiHHS

2. Vektor-matrix models of control devices of multidimensional control systems

Pedepar:

1. Inceprarnist Ha 3000YTTSI HAYKOBOTO CTYIEHIO KaHIUAATa TEXHIYHUX Hayk 3a ¢axom 05.13.03 - cucremu ta
[IpoLeCy KepyBaHHs. - HalliloHasibHMI TEXHIYHUI YHIBEPCUTET YKpaiHu "KniBCbKUiA NOJIiTeXHIYHUN iHCTUTYT", KUiB,
2011. lucepTallisi IpUCBsIYE€HA CUHTE3Yy BEKTOPHO-MATPUYHUX MOJEJIEN KEPYIOUMX IPUCTPOiB 6araTOBUMipHUMU
00'eKTaMy, 110 BKJIIOYA€ B cebe BUKOPUCTAHHS aHAJIITUYHUX BUPa3iB [jIs1 OTPUMAaHHS CTPYKTYPH Ta apaMeTpiB
KEPYIOUUX [IPUCTPOIB 6e3nepepBHUX Ta LuppoBux CAY, 1m0 3a6€3MeuyoTh 33JjaHy SIKiCTb Ta TOUHICTb. PO3po6iieHi
BEKTOPHO-MaTPUYHi MOZEJli KEPYIOUUX PUCTPOIB [1J1s1 KIaCiB 6€3NE€PEPBHUX Ta AUCKPETHUX CUCTEM YIIPABJIiHHS
aBTOHOMHUMM 0araToBUMIDHMMH 00'€KTaMy; 6araTOBUMipHUMU 00'€KTaMu 3 [TepEXPECHUMMU 3B'I3KaMU 32 CTAaHAMU
linear structuring - mLIST) n cMHTe3y BEKTOPHO-MATPUYHUX MOJI€JIeH KEPYIOUUX [IPUCTPOIB 6araTOBUMipHUMU
006'eKTaMU 3 HEBUMipIOBAaHMM BEKTOPOM CTaHiB, 1[0 IPEACTABJIEH] y BUTJISA 6e3MepepBHUX Ta AUCKPETHUX

MoZesiel IPOCTOPY CTaHiB. Y3arajabHeHi MifX0o4u 10 BUSIBJIEHHS HeOJIiKiB QyHKI[iOHYBaHHS ITPOTOTUIIIB KEPYIOUUX



IIPUCTPOIB MIJIIXOM BKJIIOYEHHS METOLOJIOTii CYMiCHOTO MOJEIOBaHHS (Co-simulation) y TEXHOJIOTiI0 MBUIKOTO
nporoTtunysanHs (rapid prototyping). Kintouosi ciioBa: 6araToBumipHa, 6araTo3s'si3Ha, CUCTEMa aBTOMATUYHOTO
YIIPaBJIiHHS, MIBUAKE NIPOTOTUITYBAHHS, CyMiCHE MOJIEJIIOBAHHS, IDOIrPaMOBaHa JIOTiYHa iHTerpajibHa CXeMa.

2. Thesis for a candidate degree in technical sciences, specialty 05.13.03 - systems and processes of control. -
National Technical University of Ukraine "Kyiv Polytechnic Institute", Kyiv, 2011. The thesis devoted to the
synthesis of the vector-matrix models of control devices of multi-dimensional objects, including use of analytical
expressions for the structure and parameters of continuous and digital control devices to provide the specified
quality and precision. In this paper we analyzed the methods of synthesis of multidimensional control systems,
given their significant limitations, disadvantages and ways to overcome them. We've obtained analytical
expressions for the structure and parameters of a multi-dimensional autonomous, multi-loop by their states and
multi-loop at all control systems with the specified quality indexes for continues and discrete classes of systems.
In addition to providing the specified precision requirements of the system with respect to step input actions,
proposed solutions in the case of linear signals. Method of multidimentional linear structuring (mLIST) for the
synthesis of the vector-matrix models of control devices of multidimensional objects with non-measurable state
vector given in continuous and discrete form of state-space models is proposed. A software product as toolbox of
MATLAB /Simulink, which allows to generate the program of control device functioning on Verilog language for
rapid prototyping tool FPGA is developed. Prototype disadvantages of functioning detection approaches are
generalized by including co-simulation methodology in rapid prototyping technology. The experimental part of the
work includes the simulation of control systems using MATLAB /Simulink, as well as research facility, which
includes the control device prototypes on FPGA board, and the MATLAB /Simulink model of controlled objects.
Results of experimental studies confirm the validity of the theoretical results. Keywords: multidimensional, multi-
loop, automatic control, rapid prototyping, co-simulation, programmable logic integrated circuits.
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